INTRODUCTION {#sec1-1}
============

Oxford dictionary defines the word stress as "a state of affair involving demand on physical or mental energy." Stress can be physical and psychological. Mental health professionals refer to stress as "a dynamic condition in which an individual is confronted with an opportunity, constraint, or demand related to what he or she desires and for which the outcome is perceived to be both uncertain and important."\[[@ref1]\] Psychological stress is often seen to be a natural outcome of infertility, presenting in the form of an acute or chronic stressor in the affected persons. Diagnosis of infertility, recurrent implantation failures, and treatment failures serve as critical incidents that are sudden, unexpected, intimidating and may overwhelm an individual\'s capacity to respond adaptively. Such life events are often associated with an experience of psychological crisis. Infertile women routinely express their concerns of numerous constraints, demands, and losses that prevent these individuals from fulfilling their wish for child. Studies have found that couples described infertility as the most upsetting experience of their lives, classifying it as either stressful or extremely stressful.\[[@ref2][@ref3]\] Furthermore, feelings of psychological strain, helplessness, dwindling hopes, and a sense of loss of control are elevated in those who undergo assisted reproductive treatments than those who are trying to conceive spontaneously.\[[@ref4]\] Moreover, literature also supports that stress may actually induce a biochemical milieu in women that is not conducive to conception.\[[@ref5][@ref6]\] In this situation, researchers, over the past two decades have exclusively begun to investigate factors predictive of infertility stress and other mental health outcomes in women undergoing infertility treatments.

Studies have demonstrated that infertility-specific stress is related to the age at diagnosis, duration of infertility, cause of infertility, repeated pregnancy tests, treatment failures, psychiatric morbidity, coping abilities, social support, stigma, and psychological interventions received.\[[@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17]\] In addition, reviews support the association between stress and psychiatric morbidity. The longing to achieve pregnancy and being unable to do so is what leaves women vulnerable to the onset of psychiatric morbidity.\[[@ref18]\] Furthermore, studies propose that anxiety and depression would emerge after 4--6 years of infertility.\[[@ref19]\] Also, peak of psychological morbidity could be seen during the 3^rd^ year of infertility and after 6 years there may be a reduction in psychological symptoms in women.\[[@ref20]\] Cross-sectional studies in India have revealed that infertile women experience poor subjective well-being, high level of psychological distress, sociocultural stressors, and significant coping difficulties.\[[@ref21][@ref22]\] In addition, 23% of infertile of them experienced comorbid anxiety disorders\[[@ref3]\] and 6.4% fulfilled the criteria of reproductive mood disorders.\[[@ref23]\]

Reviews have also emphasized that stress in females is particularly related to gender-specific diagnosis. Psychological response in women to female factor infertility is usually in the form of grief, suicidal ideation, self-blame, greater isolation, feelings of lack of support, anger, guilt, denial, anxiety, psychosomatic complains, and poor body image. Indian studies have also highlighted the issue of accentuated gender-based discrimination and social stigma that exacerbate distress in sub-fertile women.\[[@ref24][@ref25]\]

With this background, the aim of the present study was to conduct a clinic-based study to estimate the prevalence of infertility-specific stress and also to identify the predictors of infertility-specific stress in women diagnosed with primary infertility.

MATERIALS AND METHODS {#sec1-2}
=====================

Study participants {#sec2-1}
------------------

The sample of this cross-sectional study comprises of 300 married infertile women referred for psychological evaluation by the infertility experts. The inclusion criteria of the study were cases diagnosed with primary infertility and consenting to participate. The study excluded those women who were diagnosed with secondary infertility. The duration of the study was 6 months.

Data collection {#sec2-2}
---------------

Patients satisfying the study criteria were explained the purpose of study, its implications, and informed consent was taken for participation. Complete confidentiality was assured to them. The consenting women were interviewed for the assessment on relevant sociodemographic variables, clinical variables, and psychological variables, using a semi-structured questionnaire. Thereon, they were assessed for the presence of past or recent history of psychiatric morbidity using ICD-10-clinical descriptive and diagnostic guidelines.\[[@ref26]\] Subsequently, participants were assessed for the presence of infertility-specific stress, using the "Psychological Evaluation Test for infertility."\[[@ref27]\] This was a clinician rated scale. The participants were instructed to complete the scale to the best of their knowledge. The participants were offered a free session of supportive psychotherapy postassessments. If any participant experienced significant psychiatric morbidity, they were psycho-educated and referred to the Department of Psychiatry for further management. This study was a part of larger research project and the ethical clearance from the concerned authorities was taken before the conduct of this work.

Sample size and statistical analysis {#sec2-3}
------------------------------------

Anticipating the prevalence of stress in infertile females as 60%, the minimum number of subjects required for this study was observed to be 256 for a relative precision of 10% and 95% confidence level. All known female cases of primary infertility were invited to become a part of this study.

Data were analyzed using SPSS (SPSS for windows, version 15, September 2007, SPSS Inc., Chicago, IL, USA). The results were reported in medians, percentages, odds ratio, and 95% confidence interval (CI). Chi-square test was used for univariate analysis followed by multiple logistic regression with enter method to see the association between infertility-specific stress and the predictor variables. To eliminate some of the independent variables which were not confounders or associated with the dependent variable, those with *P* \< 0.1 in univariate analysis were considered for inclusion in multiple logistic regression model. *P* \< 0.05 was considered statistically significant.

RESULTS {#sec1-3}
=======

A total of 300 individuals diagnosed with primary infertility participated in the study. 43% of the women were educated up till high-school, 62% were from rural backgrounds, 55% from joint family settings, occupationally 64% of them unemployed and preferentially house-wives belonging to agricultural households, with 50% of them belonging to lower-middle or middle socioeconomic statuses, with family income of 11,000-20,000 INR/month. The women belonged to an age range of 20--49 years (with a median of 29 years) and husbands\' age range was 24--54 years (median of 35 years). Marital years ranged between 8 months and 20 years, with a median of 2 years. The duration of infertility ranged from 1 to 20 years. Most of them had taken treatment at a local primary health center or private nursing homes, nearby their residential setups before seeking consultation at our assisted conception unit. The median duration of outside treatment was 1 year (range 0--12 years). A detailed look at the past treatments showed that 45% of them had no history of ovulation induction (OI), 40% had taken 1--3 cycles of OI, and 16% had taken 4--12 cycles of the same. In addition, 88% had taken 1 cycle of intra-uterine insemination (IUI) and 12% had taken 2--16 cycles of same before seeking treatment at our center. Finally, 97% of them were advised but had not taken *in vitro* fertilization (IVF) mostly due to financial constraints and 3% had taken 1--3 cycles of IVF before their first consultation with us. Interestingly, only 10% of them had received mental health consultations/treatment for distress before. These patients usually travelled from a distance ranging from 10 to 500 km, to seek treatment at our center.

Analyzing the etiology, 30% were known cases of combined factor infertility, 29% had female factor infertility, 25% had male factor infertility, and 15% were found to have unexplained factor infertility. Within female factor infertility, 14% were diagnosed with Polycystic Ovary Syndrome (PCOS), 6% with uterine anomalies (adenomyosis, fibroids, arcuate uterus, septate uterus, unicornuate uterus, and bicornuate uterus), 4% with endometriosis, 4% with ovarian cyst, 4% with tubal factors, and 3% with low ovarian reserve and poor endometrial growth. 78% had no previous history of abdominal or gynecological surgery, 3% had undergone cystectomy, 3% had undergone myomectomy, 2% had undergone laparoscopic ovarian drilling, and 14% had undergone laparoscopic treatments for other gynecological conditions. Within male factor infertility, 15% of males were diagnosed with mild to moderate, 5% with severe oligospermia, oligoasthenospermia, azoospermia or aspermia or teratozoospermia, and 1% with normospermia/absence of urological abnormality. Twenty-one percent of females had other medical morbidities such as diabetes, hypertension, epilepsy, and thyroid disorders.

Prevalence of infertility-specific stress {#sec2-4}
-----------------------------------------

Overall, the prevalence of infertility-specific stress among women was 80% (95% CI, 75.5--84.5%). Chi-square test was used for univariate analysis. The results of univariate regression analysis for associations between current infertility-specific stress and selected factors in females are summarized in [Table 1](#T1){ref-type="table"}. The table illustrates that odds of infertility-specific stress in women is predicted significantly by variables such as marital years, duration of infertility, infertility type, history of gynecological surgery in women, number of cycles of OI with timed intercourse and IUIs, female\'s present and past psychiatric morbidity, coping difficulties, gynecological diagnosis, and severity of premenstrual dysphoria.

###### 

Univariate analysis for associations between infertility-specific stress in women and selected factors
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[Table 2](#T2){ref-type="table"} presents the results of multiple logistic regression to identify the predictors for infertility-specific stress in women. Several factors were selected for multivariate analysis for determining the predictors of infertility stress in women. However, owing to limitations in sample size, only a few of these were found to be statistically significant. In [Table 2](#T2){ref-type="table"}, the factors that best predict infertility-specific stress in women diagnosed with primary infertility were infertility type and significant coping difficulties in regard to infertility stressors, experienced by them.

###### 

Multiple logistic regression analysis predictors for infertility-specific stress among women
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DISCUSSION {#sec1-4}
==========

Parenthood is one of the major transitions in adult life for both men and women. The psychological sequel of infertility begins from the very diagnosis of it. The stress of the nonfulfillment of a wish for a child has been known to impact the personal, social, familial, financial, and occupational aspects of a couple\'s life. When a couple experiences infertility, it is common for them to pass through all the known stages of grief and mourning (state of shock, denial, anger, isolation, and finally acceptance). At some point of time, these individuals may have difficulty in acknowledging the grieving process as they may not understand the loss of something that never existed. This has been known to lead again to yet greater isolation, deterioration of the psychological state, and significant effect on reproductive outcomes. Review studies suggest that higher concentrations of stress-induced biological markers provide evidences of the direct effect of stress on fertility outcomes in women. Those with high anxiety, adrenaline, noradrenaline, and cortisol concentrations had lower number of both fertilized oocytes, transferred embryo, rates of implantation, and IVF pregnancies.\[[@ref5]\],^[@ref6][@ref28]^,\[[@ref29][@ref30]\] Accordingly, the present study was designed as a clinic-based research to estimate the prevalence of infertility-specific stress in women diagnosed with primary infertility and also to identify predictors of infertility-specific stress in such patients.

Experience of women {#sec2-5}
-------------------

The results of the present study suggest that the likelihood of infertility-specific stress experienced by women is higher when they experience \>5 years of married life and in those with \>5 years of infertility duration. This was supported by findings of available research reviews.\[[@ref19]\] Infertility-specific stress in women was lesser when a diagnosis of male factor infertility is made compared to a situation when a diagnosis of female factor or unexplained infertility is made. Our findings reveal that a diagnosis of uterine and ovarian abnormalities has greater likelihood of causing distress to female patients than a diagnosis of tubal factor abnormalities. Diagnosis of uterine abnormalities is 8 times more distressing and an ovarian abnormality is 4 times more distressing than a condition when no gynecological abnormalities are present. Female infertile patient\'s experience of gynecological surgery is also stressful. Similar findings have been revealed by another research\[[@ref19]\] suggesting that gynecological abnormalities were among the top three reasons for depression and anxiety in infertile women. Those who have undergone laparoscopic surgeries were found to be 4 times more likely to be distressed than those who have not undergone any. The latter has also been supported by available research.\[[@ref31]\] In addition, infertility stress is maximum in the initial one to three cycles of treatments (OI with times intercourse) than in later cycles (OI cycles or in intra-IUIs). Results also suggest that in females, there lies a possibility of decreasing infertility stress after repeated cycles of OI and IUI, possibly due to desensitization to stressors or development of better coping mechanisms/social support to deal with the same. This findings is also supported by other studies.\[[@ref32]\] Coping difficulties have been significantly associated with infertility-specific stress in females and reported by 84% of the females diagnosed with primary infertility (43% of them experiencing off and on coping difficulties, whereas 41% experience significant coping difficulties). Those with significant coping difficulties experience 5 times greater infertility stress. Moreover, as per the results, healthy coping abilities are one of the major psychological factors that can buffer them from infertility stress, which has also been proven by other researches.\[[@ref33][@ref34]\] Likewise, perceived infertility stress and its effects were far less in individuals with adaptive coping abilities.

Chronic stressors in combination with maladaptive coping capacities in women with primary infertility lay the foundations for evolving psychological and psychiatric morbidity. Crosssectionally, data analysis on the history of presenting psychiatric morbidity in females, suggests that 79% of them experienced (clinical \[45%\] and subclinical \[34%\]) psychiatric morbidity, at their first consultation at our center. The likelihood of infertility-specific stress in females with psychiatric morbidity was 5 times greater than those with no such morbidity. Furthermore, experience of premenstrual dysphoria in distressed females, undergoing infertility treatments, was greater than those who were nondistressed. In those undergoing assisted reproductive treatment, distress was reported to be at its peak, a week before the expected date of onset of menstrual cycle, as this was the time these women were expecting their pregnancy and treatment results. Results of multiple regression analysis endorses the associations between females\' infertility-specific stress and variables such as nature of infertility type (where female factor is more distressing than male factor infertility) and protective effects of adaptive coping capacities in females.

A common feature in the experience of fertility-related stress across all the study participants was that they were more distressed over their own gender-specific infertility diagnosis, surgeries, and reproductive treatment procedures that they undergo than being distressed about their husbands\' diagnosis or condition. In a majority of the women, there is a high likelihood that psychological or psychiatric morbidity exists at subclinical or clinically significant levels, although these patients might not always vocalize the same to the infertility expert at their first visit. An interesting finding of the present study was that early emergence of psychiatric morbidity (clinical and subclinical) and prompt intervention for this may protect them from worsening of mental health and stress. In pursuit of the same, the distressed women mentioned that they felt some relief by seeking social support, peer-support, web-based informational support, vocational involvements, early mental health services and consultations, and alternative treatments as reported by them (Yoga, meditation, Reiki, ayurvedic treatments, naturopathy, fail-healing, religious intercessions, and life-style modifications).

The results of this study indicate that sub-fertile women experience emotional trajectories, beginning from the very point at which they decide to conceive till they give birth to their desired child/children. Irrespective of the pregnancy outcomes, a vast body of literature suggests that couples experience these struggles as crisis inducing and taxing. The stressors and stress response may vary form one couple to the other and as a rule of thumb in our setups is mediated by a number of factors such as medical, individual, couple-related, familial, religious, sociocultural, and economic. There can be other psychological variables that predict infertility stress such as personality dispositions, locus of control, appraisal cognitions, illness-specific cognitions, behavioral factors, coping strategies, sociocultural milieu, and support; however, these were uninvestigated in this study and stand as limitations of the present work. Implications of the present study can be understood in the background of the recent epidemiological evidence that presents positive correlations between various pregnancy failure outcomes with preconception stress.\[[@ref35][@ref36]\] Addressing stress-related factors with the help of psychological interventions can also relieve preprograming of stress susceptibility in the expecting mother and fetus. Nonetheless, the present work can further be improved on the grounds of study variables, measures used, research design, sample size, and can be expanded to study the psychological issues in culture-specific scenario to include those with secondary infertility, undergoing donor programs, surrogacy, adoption, and others who are treatment drop-outs.

CONCLUSION {#sec1-5}
==========

The results of the present investigation suggest that there exists a baffling, dynamic, and complex interplay between infertility stress, its predictors, and mediators. Since the prevalence of infertility-specific stress is high in couples seeking assisted reproductive treatments, the routine clinical care of such patients should include psychological/psychiatric consultations to screen them for any such morbidity and treat, if necessary. Identifying the group at-risk of developing such morbidity seems crucial, as this group often comprises of patients who are on the verge of deteriorating physical and mental health and poorer reproductive outcomes. This group of patients should be promptly handled by a trained reproductive psychologist/psychiatrist/psychiatric social worker, using specific evidence-based interventions.
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